TdT. terminal deoxynucleotidyl transferase; RF-C, replication factor C large subunits; PARP. poly(ADP-ribose) polymerases: RB, retinoblastoma. used to scan the database iteratively until convergence. The ratio of the expected number of segments with a given score to the actually detected number is used as the cutoff at each iteration. Generalized profiles were constructed from multiple sequence alignments by a procedure combining elements of the methods described in refs 18 and 19, with additional modifications (20). Input sequences were weighted using the algorithm of Sibbald and Argos (21). The BLOSUM45 matrix (22) was used to convert amino acid frequencies into match scores. To assess the significance of candidate matches to a given profile, a window-shuffled version of the SWISS-PROT database Alternatively, profile construction and search were conducted using WiseTools (24). The standard parameters of PAIRWISE were used for weighting of the sequences in the alignment. The Gonnet25O Matrix was used for database searches with SEARCHWISE, using a cutoff score of 3700 (24). The profile alignment option in CLUSTALW (25) was used to add new members for the subsequent iterations.
MATERIAL AND METHODS

General
A complementary method of database screening using multiple alignment included construction of hidden Markov models (HMM) with the HMMh program, with subsequent database search using the HMM1s program. HMM1s detects local matches between database sequences and the HMM with a modification of the Needleman-Wunsch algorithm (26) .A cutoffscore oft = 20 was used in all HMM searches.
Motif
detection in unaligned protein sequences
The presence and the number of shared motifs in sets of unaligned protein sequences were identified using Gibbs sampling (27, 28). This method detects and aligns multiple,diverged copies of a motif, then applies near-optimal sampling to estimate the predictive probability (28) that each of these copies matches the motif. By default, only those sequences with a probability greater than 0.50 are reported. Alternatively, motifs were derived directly form BLAST outputs using the CAP program (16).
Other methods
Multiple alignments of protein sequences were constructed with MA-CAW (29) or CLUSTALW (25). Secondary structure predictions were made using the PHD program (30, 31) for all protein families that could he readily aligned.
RESULTS
AND DISCUSSION
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The FASEBJournal BORK ET AL. is omitted); the remaining core of the BRCT superfamily confidently detected by several methods; the RB family, for which the identification of the BRCT domain remains tentative; and the PARP/RF-Clbacterial DNA ligase group, which contains a distinct version of the BRCT domain. Typically, only one sequence from each set of highly conserved orthologs was included (e.g., only one TdT and one PARP). However, two RF-C sequenes and two sequences from bacterial ligases are shown because these proteins contained a substantial number of differences. Consecutive copies of the BRCT domain from the same protein are designated a, b. etc. The distances from the protein termini to the aligned regions and the distances between the alignment blocks are indicated by numbers. The distance from the amino terminus of 53BP1 is shown in parentheses, as the available sequence of this protein is incomplete. Gaps introduced to optimize alignment are indicated by dots. Stop-codons are indicated by asterisks. The consensus includes amino acid residues conserved in the majority of the aligned sequences; the residues that conform with the consensus are shown in bold type and the respective color or shading; U indicates a hydrophobic residue, J indicates an aromatic residue, and 0 indicates a small residue. The predicted secondary structure elements are shown above the alignment, with E indicating extended conformation (n-strand),H indicating-heIix, and L indicatingloop.Uppercase indicatesthe most reliable prediction (>82% accuracy); lowercase indicates prediction with -72% accuracy (30). The leftmost column contains the abbreviated species name. HS out obvious false positives. Not detected by this search were the RB protein,TdT, and the bacterialDNA ligase family,which appear to contain a distinctversion of the BRCT domain. These sequences, however, were retrieved from the NR database without false positives when another conserved motif from the Rad4 protein family (motif I in Fig. 1 (Fig. 2) . The existence of proteins with a single BRCT domain (Fig. 2) and its predicted globular structure (Fig. 1) indicate that this domain may be an independent structural unit.
RB DECAl a
The BRCT domain is predicted to consist of four 3-strands and two cx-helices, with the p-strands probably forming a core sheet structure (Fig. 1) BRCA1 is a tumor suppressor specific for breast and ovarian cancers (52-55).
Two recent, independent studies with BRCA1 have suggested for the first time a specific function for the BRCT domain. It has been shown that when fused to the GAL4 DNA binding domain, the carboxy-terminal domain of BRCA1 (amino acid residues 1560-1863), which encompasses both BRCT domains (Figs. 1, 2) , activates transcription of a reporter gene in both yeast and mammalian cells (56, 57). Furthermore, both of these studies defined the minimal transactivation domain as the very carboxy-terininal portion of BRCA1 between residues 1760-1863; the left boundary of this minimal domain corresponds precisely to the beginning of the first predicted 3-strand of the BRCT domain (Fig. 1 ). There is as yet no evidence for the specific mechanism of transcription activation by the carboxy-terminal fragments of BRCA1. It appears likely that this activation is mediated by the interaction between the BRCT domains and RNA polymerase or transcription factors. The observations of transcription activation by the BRCT domains of BRCA1 may be relevant for the function of the BRCT domains in other proteins. In particular, p53 and RB, which appear to be the principal regulators of the Gi checkpoint in mammalian cells, operate primarily at the level of transcription (reviewed in refs 6, 58, 59). p53 typically activates the transcription of a number of specific genes (58), whereas RB seems primarily to repress transcription (59) 
